earth phosphates has led to a re-examination of the type material (MI 2888I)* of the mineral cheralite as described by Bowie and Horne (I953) from Kuttakuzhi, Travancore (now in Kerala State), India. Instrumental improvements during the last quarter century permit us to give new and better quality data for cheralite to improve the specification of the type material whilst in no way detracting from the value of the original description.
Cheralite (REE,Th,Ca, U) (P, Si) 04, is part of an isostructural series of monoclinic minerals of the general form AB04 where A = REE, Th, U, Ca and B = P, Si, I829) and huttonite (ThSiO4--Pabst, I95o ) are prominent end-members of this series.
Microprobe analysis. The original analysis of cheralite (Bowie and Horne, 1953) and subsequent analyses (Finney and Nagaraja Rao, I967; Aplonov and Petrova, 1965) have not separated the individual rare earth elements beyond giving results for CezO 3 and La20 3 or (La, Pr, Nd,Y) 203. The present analysis using a Cambridge Scientific Instruments Microscan 5 electron microprobe has permitted all the rare earth elements to be identified.
This analysis for 26 dements is given in Table I and has been obtained using the techniques and * Numbers preceded by M I refer to specimens in the Mineral Inventory, Institute of Geological Sciences Collection. standards described by Bowles (I975, 1978) with additional standards from Drake and Weill (1972) and Smellie et al. (I978) The distribution of rare earth elements in cheralite is similar to that shown by monazite, especially monazite from granitic pegmatites ( fig. I ). This is not surprising since the cheralite type material is from a granitic pegmatite and there is structural similarity between monazite and cheralite.
X-ray data. The d-spacings (Table II) were determined from diffractometer charts taken with Cu-K~ radiation at room temperature (around 22 lo 20/rain. Quartz ~ and a scanning speed of (a = 4.91331 A, c = 5.4o488 A., at 25 ~ was used as an internal standard. The intensities are relative peak heights. The powder data were provisionally indexed by comparison with published data (Bowie and Horne, I953) and were refined using the leastsquares program (BA t.o) developed by the late Dr R. J. Davis, Department of Mineralogy, British Museum (Natural History), for the refinement of cell dimensions and enumeration of all possible dspacings. This refinement gave cell dimensions a = 6.751s___o.ooo5 A, b = 6.9625_+0.0005 A, c = 6.468_+o.ooo5 A, fl = IO3 ~ 53', space group P21/n.
Other workers have obtained lower values for the cell parameters of cheralite from the same locality (Table III) . The present work confirms the higher values obtained by Bowie and Horne.
The density of cheralite corresponding to the unit-cell contents (Table I) (Fleischer and Altshuler, 1969 ). The vertical axis shows the rare earth composition expressed as a ratio of the rare earth concentration in average chondritic meteorites and normalized to lOO ~o Rare Earth + Yttrium. fig. 2 ) are very similar, but the band in the 95o cm-1 region was not observed in the cheralite.
The absorption spectrum of the cheralite as seen through a Beck wavelength prism spectroscope is compared in fig. 3 with that of a red gem monazite from Sri Lanka described by Jobbins et al. (I977) . The bands in the 57o-8o nm and 525 nm regions are similar and have been ascribed to rare earths, notably neodymium. A broad band in the cheralite in the 64o-6o nm region is not present in the monazite. It may be due to the significant presence of uranium (4-33~o U308) in the cheralite as opposed to o.4~o U308 in the monazite; the thulium present (and ? holmium) may contribute to this broad band.
